INTRODUCTION
While considerable information exists concerning the daily profiles of circulating pituitary, adrenal and thyroid hormones for a number of species, compara¬ tively few data are available for the dog. Plasma levels of adrenocorticotrophin (ACTH), corticosteroids or both have been shown to vary episodically and with circadian periodicity in several species including man (Krieger, Allen, Rizzo & Krieger, 1971;  Gallagher, Yoshida, Roffwarg et al. 1973) , rhesus monkeys (Quabbe, Gregor, Bumke-Vogt & Härdel, 1982) , sheep (Fulkerson & Tang, 1979) and cattle (Thun, Eggenberger, Zerobin et al. 1981 ). In each of these studies, hormonal profiles were characterized in blood samples collected at a frequency of every 5 to 30 min throughout the day. In contrast, previous studies in the dog which supported (Rijnberk, der Kinderen & Thijssen, 1968) or refuted (Johnston & Mather, 1978) the existence of a circadian rhythm in plasma cortico¬ steroid levels based their conclusions on analyses of only eight blood samples per day. An exception to these studies is the work of Takahashi, Ebihara, Nakamura & Takahashi (1981) (Dempsher & Gann, 1983) , hypoxia (Raff, Tzankoff & Fitzgerald, 1981) , insulin-induced hypoglycaemia (Keller-Wood, Shinsako, Keil & Dallman, 1981) and ACTH infusion (Wood, Shinsako & Dallman, 1982) , but not in resting, normal dogs throughout the day.
Peripheral levels of thyroxine (T4) vary during the day in man (O'Conner, Wu, Gallagher & Hellman, 1974; Azukizawa, Pekary, Hershman & Parker, 1976) , rhesus monkeys (Giannella-Neto, Quabbe & Witt, 1981) and rats (Rookh, Azukizawa, DiStefano et al. 1979 ), but there is a paucity of information regarding the daily T4 patterns in the dog. Characterization of the daily peripheral profiles would provide important information regarding regulation of normal secretion and removal of hormones and would serve as a base for future studies during altered conditions. The present study was mediately around the sampling port of the cannulae. Blood samples (2 ml) were taken after first removing 3 ml fluid (including 0-5 ml blood). To replace the lost fluid, 2 ml 0-9% (w/v) NaCl solution were administered followed by 3 ml 2% sodium citrate in a 0-9% NaCl solution. (Kemppainen, Thompson & Lorenz, 1983) and T4 levels were determined using radio¬ immunoassay kits (Diagnostic Products, Los Angeles, California, U.S.A.). Serial dilution and assay of a dog plasma pool gave inhibition curves with slopes similar (P>0-05) to the T4 standard. When varying amounts of T4 were added to charcoal-treated dog plasma and assayed, the resulting data described a line with the equation y = 1-01 + 007 ( = amount added; y = amount measured) with a correlation coefficient of 0-99. Cross-reactions with the T4 antiserum were determined for 3,3',5-tri-iodothyronine (2-3%), 3,3',5'-tri-iodothyronine (1-9%), di-iodothyronine, monoiodotyrosine and di-iodotyrosine (all <001%). The sensitivity of the T4 assay was 1 -9 nmol/1; for the corti- (Baxter, 1980) . The coefficients describing the relationship between dose of hormone and intraassay standard deviation were included in the PULSAR program to adjust for assay precision at varying concentrations. Peak cut-off criteria were selected using the empirical method of visual inspec¬ tion of random hormone profiles as described by Merriam & Wächter (1982) .
The presence of a circadian rhythm in hormone concentrations was evaluated by calculating the hourly moving means for each hormone, which minimizes short-term fluctuations while maintaining overall trends (Fulkerson & Tang, 1979 Hence, the data from both groups were combined in the analyses.
All nine normal dogs showed episodic fluctuations in iACTH and cortisol levels during the 24-h period (Table 1 and Fig. 1 ). Considerable variation was ap¬ parent between individuals in the number of peaks per day (range; cortisol 1-17, iACTH 6-12) and in the peak amplitude (cortisol 24-8-85-5 nmol/1, iACTH 1-3-5-1 pmol/1) of each hormone. Some of the vari¬ ability was explained on the basis of a sex difference ( (Fig. 3 and Table 1 ). A sex difference in the 24-h mean concen¬ tration of T4 was found ( Table 2) . As with the other hormones, no circadian rhythm in T4 levels was detected.
DISCUSSION
The results of this study clearly show that plasma levels of iACTH and cortisol vary episodically in dogs, which presumably reflects episodic pituitary and adreno¬ cortical secretion. Also, concentrations of iACTH and cortisol showed a high correlation although periods of dissociation were apparent in individual profiles. Such a dissociation along with a significant overall corre¬ lation has also been reported in man (Krieger & Allen, 1975) and may relate to the 20-min sampling interval and the differing half-lives of ACTH (1-8-2-1 min, Wood et al. 1982) and cortisol (50 min, McCormick, Herman, Lien & Egdahl, 1974) in the canine species as well as to yet undefined factors (Kriegèr & Allen, 1975) . The average number of cortisol secretory episodes (10-1 ) in the 24-h period was similar to the number shown to occur in humans (5-10, Krieger et al. 1971; or 7-13, Weitzman, Fukushima, Nogeire et al. 1971) , from whom blood samples were collected at about the same frequency as from the dogs in the present study. The frequency of cortisol peaks were equally distributed throughout the 24-h period in the dogs, in contrast to humans, who showed an increase in the number of episodes of secretion in the early morning hours, coincident with the zenith in circadian periodicity (Krieger et al. 1971; Weitzman et al. 1971 ). Considerable individual variability in pituitaryadrenocortical activity was apparent in the dogs, some of which could be explained on the basis of a sex difference, in that mean levels and episodic activity of iACTH and cortisol were generally greater in females.
A similar sex difference in corticosteroid levels has been reported in rats (Retiene, Zimmerman, Schindler et al. 1968) (Johnston & Mather, 1978; Takahashi et (Fukuda, Greer, Roberts et al. 1975) . (Aschoff, 1979) . The plasma profiles of iACTH and cortisol concentrations for some dogs in the present study did show minor variations in mean baseline levels during the 24 h which were not consistent as to time of day. Additional studies are necessary whereby dogs are sampled for longer periods (48-72 h) to see if such variations persist across days. Similar minor daily differences in mean baseline concentrations of plasma cortisol were reported by Takahashi et al. (1981) who found that one dog had a raised cortisol level during the light period while another dog tended to have a lowered cortisol level during this period. Sleep-wake patterns may also influence endocrine circadian periodicity (Aschoff, 1979) and were not recorded in the present study. However, sleep-wake periods were recorded in the dogs studied by Takahashi et al. (1981) and mean baseline plasma cortisol concentrations
